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Process for the preparation of substituted nicotinic acid esters 

The present invention relates to a novel process for the preparation of 6-haloalkyl-3- 
nicotinic acid esters and also to novel enamine intermediates for use in that process. 

6-Haloalkyl-3-nicotinic acid esters are valuable intermediates for the preparation of 
herbicides such as those described, for example, in WO 01/94339. 

From Heterocycles, Vol. 48, No. 4, 1998, pages 779-785 it is known to prepare 6-trifluoro- 
3-nicotinic acid ethyl esters substituted by aryl in the 4-position, corresponding to 
formula A, by means of dehydration and subsequent oxidation of the compound of 
formula B in accordance with the following scheme 

aryl OC 2 H 5 aryl O a ) POCI 3 aryl O 

^ + cA . rx oc2Hs — AAc 2 h 5 

<^S> H 2 N^CH 3 CfA^N^C^ CF/^N^CH, 



CP 



OH 
B 



As a result of the uneconomic multi-step procedure, that process is not well suited to the 
large-scale preparation of 6-haloalkyl-3-nicotinic acid ethyl esters. 

According to Heterocycles, Vol. 46, 1997, pages 129-132, 6-trifluoro-3-nicotinic acid 
methyl esters substituted by phenyl or alkyl in the 2-position, corresponding to formula C, 

0-CH 3 






alkyl, phenyl 

C 
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can be prepared by reacting a compound of formula E with a compound of formula D in 
benzene and in the presence of trifluoroacetic acid. In addition to unsatisfactory yields, 
that process has the serious disadvantage for large-scale preparation that the quality of 
the enamine (E) used as starting material continuously deteriorates during storage as a 
result of polymerisation reactions, making it considerably more difficult to ensure a 
consistent product quality. 

The problem of the present invention is consequently to make available a novel process 
for the preparation of 6-haloalkyl-3-nicotinic acid esters which makes it possible to prepare 
those compounds at reasonable cost, in high yields and with good quality. 

The present invention accordingly relates to a process for the preparation of compounds 
of formula I 



wherein 

R is d-C 6 a!kyl; 

Ri is a d-C 6 aIkylene, C 3 -C 6 alkenylene or C 3 -C 6 alkynylene chain which may be substituted 
one or more times by halogen or by R 5 , the unsaturated bonds of the chain not being 
attached directly to the substituent 
R4 is halomethyl or haloethyl; 

X, is oxygen, -O(CO)-, -(CO)O-, -0(CO)0-, -N(R 6 )-0- ( -0-NR 17 - t thio, sulfinyl, sulfonyl, 
-SO2NR7-, -NR 18 S0 2 - or -NR 8 -; 

R 2 is hydrogen or d-dalkyl, or is a Ci-C 8 alkyl, C 3 -C 6 alkenyl or C 3 -C 6 alkynyl group which 
may be substituted one or more times by halogen, hydroxy, amino, formyl, nitro, cyano, 
mercapto, carbamoyl, d-dalkoxy, d-C 6 alkoxycarbonyl, C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, 
C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, C 3 -C 6 cycloalkyl, halo-substituted C 3 -C 6 cycloalkyl, or by 
C 3 -C 6 a!kenyloxy, C 3 -C 6 alkynyIoxy, d-dhaloalkoxy, C 3 -C 6 haloalkenyloxy, cyano- 
d-C 6 alkoxy, d-C 6 alkoxy-d-C 6 alkoxy, C^Cealkoxy-d-Cealkoxy-d-Cealkoxy, d-C 6 alkyl- 
thio-d-C 6 alkoxy, d-Cealkylsulfinyl-d-Cealkoxy, d-dsalkylsulfonyl-d-Cealkoxy, d-C 6 - 



O 




R 2 



(I), 
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alkoxycarbony!-d-C 6 alkoxy, d-C 6 alkoxycarbonyl, Ci-C 6 a!kylcarbonyl, Ci-C 6 alkylthio, 
d-C 6 alkylsulfinyl, d-C 6 alkylsulfonyl, d-C 6 haloalkylthio, d-C 6 haloalkylsulfinyl, 
Ci-C 6 haloalkylsulfonyl, oxiranyl (which may in turn be substituted by d-C 6 alkyl), or by (3- 
oxetanyl)oxy (which may in turn be substituted by d-dalkyl), or by benzylthio, 
benzylsulfinyl, benzylsulfonyl, d-Cealkylamino, di(d-C 6 alkyl)amino, R 9 S(0) 2 0, 
RioN(Rn)S0 2 -, rhodano, phenyl, phenoxy, phenylthio, phenylsulfinyl or by phenylsulfonyl; 
it being possible for the phenyl- or benzyl-containing groups to be in turn substituted by 
one or more d-C 6 alkyl f d-C 6 haloalkyl, d-C 6 alkoxy, d-C 6 haloalkoxy, halogen, cyano, 
hydroxy or nitro groups, or 

R 2 is phenyl which may be substituted one or more times by d-C 6 alkyl, d-C 6 haloalkyl, 
d-C 6 alkoxy, d-C 6 haloalkoxy, halogen, cyano, hydroxy or by nitro; or 
R 2 is C 3 -C 6 cycloalkyI, d-C 6 a!koxy- or d-C 6 alkyl-substituted d-C 6 cycloalkyl, 3-oxetanyl or 
d-C 6 alkyl-substituted 3-oxetanyl; or 

R 2 is a five- to ten-membered, monocyclic or fused bicyclic, ring system which may be 
aromatic, partially saturated or fully saturated and may contain from 1 to 4 hetero atoms 
selected from nitrogen, oxygen, sulfur, or may contain the group C=0 or C=NR 19 , the ring 
system being attached to the substituent directly or by way of a d-dalkylene, 
C 2 -dalkenyl-d-dalkylene, C 2 -C 4 alkynyl-d-C 4 alkylene, -N(R 12 )-d-C 4 alkylene, 
-SO-d-dalkylene or -S0 2 -C 1 -dalkylene group and each ring system containing no more 
than 2 oxygen atoms and no more than two sulfur atoms, and it being possible for each 
ring system itself to be substituted one or more times by d-C 6 alkyl, Ci-C 6 haloalkyl, 
C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, d-C 6 alkoxy, 
d-C 6 haloalkoxy, C 3 -C 6 alkenyloxy, C 3 -C 6 alkyny!oxy, mercapto, amino, hydroxy, 
d-C 6 alkylthio, d-C 6 haloaikylthio, C 3 -C 6 alkenylthio, C 3 -C 6 haloalkenylthio, d-C 6 alkynylthio, 
Crdalkoxy-d-dalkylthio, Ci-dalkylcarbonyl-d-dalkylthio, d-dalkoxycarbonyl- 
d-C 3 alkylthio, cyano-d-C 3 alkylthio, d-C 6 alkylsulfinyl, d-C 6 haloalkylsulfinyl, 
Ci-Cealkylsulfonyl, d-C 6 haloalkylsu!fonyl, aminosulfonyl, d-C 2 alkylaminosulfonyl, N.N- 
di(Ci-C 2 alkyl)aminosulfonyl, dKd-dalkyOamino, halogen, cyano, nitro or by phenyl, it 
being possible for the phenyl group to be in turn substituted by hydroxy, d-C 6 alkylthio, 
d-C 6 haloalkylthio, C 3 -C 6 alkenylthio, C 3 -C 6 haloalkenylthio, C 3 -C 6 alkynylthio, d-dalkoxy- 
Ci-dalkylthio, d-dalkylcarbonyl-d-dalkylthio, d-dalkoxycarbonyl-Ci-dalkylthio, 
cyano-d-C 3 alkylthio, d-C 6 alkylsulfinyl, d-C 6 haloalkylsulfinyl, Ci-Cealkylsulfonyl, 
Ci-Cehaloalkylsulfonyl, aminosulfonyl, d-C 2 alkylaminosulfonyl, N.N-di^i-dalkyl)- 
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aminosulfonyl, di(d^4alkyl)amino, halogen, cyano or by nitro, and the substituents on the 
nitrogen in the heterocyclic ring being other than halogen; 

R 5 is hydroxy, d-C 6 alkoxy, C 3 -C 6 cycloalkyloxy t d-C 6 a!koxy-d-Cealkoxy, d-C 6 alkoxy- 
d-C 6 a!koxy-d-C 6 a!koxy or d-C 2 alkylsulfonyloxy; 

Re, R7, Re, R9, R10 R11, R12, R17, Rie and R 18b are each independently of the others 
hydrogen, d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkoxycarbonyl, d-C 6 alkylcarbonyl, d-C 6 - 
alkoxy-d-C 6 alkyl, d-C 6 alkoxy-d-C 6 alkyl substituted by d-C 6 alkoxy, benzyl, or phenyl, it 
being possible for phenyl and benzyl to be in turn substituted one or more times by 
d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkoxy, d-C 6 haloalkoxy, halogen, cyano, hydroxy or by 
nitro; R 6 not being hydrogen when R 9 is hydrogen, d-C 6 a!koxycarbonyl or 
d-C 6 alkylcarbonyl; 

or the group -Ri-X!-R 2 together is d-C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 - 
alkynyl, C 2 -C 6 haloalkynyl, d-C 6 cycloalkyl, d-C 6 alkoxy, d-C 6 haloalkoxy, d-C 6 alkylthio, 
d-C 6 a!kylsulfinyl, d-C 6 alkylsulfonyl, d-C 6 haloalkyl, d-C 6 haloalkylthio, d-C 6 haloalkyl- 
sulfinyl, d-C 6 haloalkylsulfonyl, d-C 6 alkoxycarbonyl, d-C 6 alkylcarbonyl, d-C 6 alkylamino, 
di(d-C 6 alkyl)amino, d-C 6 alkylaminosulfonyl, di(d-C 6 alkyl)aminosulfonyl, -NH-S-R 13 , 
-N-(d-daIkylthio)-R 13l -NH-SO-R 14 , -N-(d-dalkylsulfonyl)-R 14l -NH-S0 2 -R 15 , 
-N-(d-dalkylsulfonyl)-R 15 , nitro, cyano, halogen, hydroxy, amino, formyl, rhodano-d-C 6 - 
alkyl, cyano-Ct-Cealkyl, oxiranyl, C 3 -C 6 alkenyloxy, C 3 -C 6 a!kynyloxy, d-Cealkoxy-d-d- 
alkoxy, cyano-d-C 6 alkenyloxy, d-C 6 alkoxycarbonyloxy-d-C 6 alkoxy, C 3 -C 6 alkynyloxy, 
cyano-Ci-C 6 alkoxy, d-Cealkoxycarbonyl-d-dalkoxy, Ci-Cealkylthio-d-Cealkoxy, 
alkoxycarbonyl-d-C 6 alkylthio, alkoxycarbonyl-d-C 6 aIkylsulfinyl, alkoxycarbonyl-d-C 6 - 
alkylsulfonyl, d-C 6 alkylsulfonyloxy, d-C 6 haloalkylsulfonyloxy, phenyl, benzyl, phenoxy, 
phenylthio, phenylsulfinyl, phenylsulfonyl, benzylthio, benzylsulfinyl or benzylsulfonyl, it 
being possible for the phenyl groups to be substituted one or more times by halogen, 
methyl, ethyl, trifluoromethyl, methoxy or by nitro; 

or the group -R 1 -X 1 -R 2 together is a five- to ten-membered, monocyclic or fused bicyclic, 
ring system, which may be aromatic or partially saturated and which may contain from 1 to 
4 hetero atoms selected from nitrogen, oxygen and sulfur, the ring system either being 
attached to the pyridine ring directly or being attached to the pyridine ring by way of a 
d-C 4 alkylene chain, and it being possible for each ring system to contain no more than 2 
oxygen atoms and no more than two sulfur atoms, and it being possible for the ring 
system itself to be substituted one, two or three times by d-C 6 alkyl, d-C 6 haloalkyl, 
C 3 -C 6 alkenyl, C 3 -C 6 haloalkenyl, C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, d-C 6 aIkoxy, d-C 6 halo- 
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alkoxy, C 3 -C 6 alkenyloxy f C 3 -C 6 alkynyloxy, mercapto, d-C 6 alkylthio, d-C 6 haloalkylthio, 
C 3 -C 6 alkenylthio, C 3 -C 6 haloalkenylthio, C 3 -C 6 alkynylthio, C 2 -C 5 alkoxyalkylthio, 
C 3 -C 5 acetylalkylthio, C 3 -C 6 a!koxycarbonylalkylthio, C 2 -C 4 cyanoalkylthio, d-C 6 alkylsulfinyl, 
d-C 6 haloalkylsulfinyl, d-C 6 aIkylsulfonyl, d-C 6 haloalkylsulfonyl, aminosulfonyl, 
d-C 2 alkylaminosulfonyl, C 2 -C 4 clialkylaminosulfonyl l d-dalkylene-R 16 , N(H)-C 1 -C 6 a!kyl, 
N(H)-C 1 -C 6 alkoxy, N-(d-C 6 alkyl)-d-C 6 alkyl, N-(d-dalkyl)-d-dalkoxy, halogen, cyano, 
nitro, phenyl and by benzylthio, it being possible for phenyl and benzylthio to be in turn 
substituted on the phenyl ring by d-dalkyl, d-dhaloalkyl, d-dalkoxy, d-dhaloalkoxy, 
halogen, cyano or by nitro, and substituents on the nitrogen in the heterocyclic ring being 
other than halogen; 

R 13 is N(H)-d-C 6 alkyl, N(H)-d-C 6 alkoxy, N-(d-C 6 alkyl)-d-dalkyl, N-(d-C 6 alkyl)- 
d-C 6 alkoxy, d-C 6 alkoxy, d-C 6 haloalkoxy, d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkenyl, 
d-C 6 haloalkenyl, d-C 6 alkynyI, d-C 6 haloalkynyl, C 3 -C 6 cycloalkyl or phenyl, it being 
possible for phenyl to be in turn substituted by d-C 3 alkyl, d-dhaloalkyl, d-dalkoxy, 
d-dhaloalkoxy, halogen, cyano or by nitro; 

R 14 is N(H)-d-C 6 aIkyl, N(H)-d-C 6 alkoxy, N-(d-C 6 alkyl)-d-C 6 alkyl, N-(d-C 6 alkyl)- 
d-C 6 alkoxy, d-C 6 alkoxy, d-C 6 haloalkoxy, d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkenyl, 
C 3 -C 6 haloalkenyl, d-C 6 alkynyl, d-C 6 haloalkynyl, d-C 6 cycloalkyl or phenyl, it being 
possible for phenyl to be in turn substituted by d-dalkyl, d-dhaloalkyl, d-dalkoxy, 
d-C 3 haloalkoxy, halogen, cyano or by nitro; 

Ris is N(H)-d-C 6 alkyl, N(H)-d-C 6 alkoxy, N-(d-C 6 alkyl)-d-dalkyl, N-(d-C 6 alkyl)- 
d-C 6 alkoxy, d-C 6 alkoxy, d-Cehaloalkoxy, d-C 6 alkyl, d-C 6 haloalkyl, C 3 -C 6 alkenyl, 
C 3 -C 6 haloaIkenyl, d-C 6 alkynyl, C 3 -C 6 haloaIkynyl, C 3 -C 6 cycloalkyl or phenyl, it being 
possible for phenyl to be in turn substituted by d-dalkyl, d-C 3 ha!oalkyl, d-C 3 alkoxy, 
d-C 3 haloalkoxy, halogen, cyano or by nitro; 

R 16 is d-dalkoxy, C 2 -dalkoxycarbonyl, d-dalkylthio, Ci-C 3 alkylsulfinyl, d-C 3 alkyl- 

sulfonyl or phenyl, it being possible for phenyl to be in turn substituted by d-dalkyl, 

d-C 3 haloalkyl, d-C 3 alkoxy, d-C 3 haloalkoxy, halogen, cyano or by nitro; and 

R 19 is hydrogen, hydroxy, d-C 6 aIkyl, d-C 6 haloalkyl, d-Ceatkoxy, d-C 6 alkylcarbonyl, 

d-C 6 alkoxycarbonyl or d-C 6 aIkylsulfonyl; which process comprises reacting 

a compound of formula II 
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wherein R 3 is d-Csalkyl or C 3 -C 6 cycloalkyl and R 4 is as defined for formula I, with a 
compound of formula III 



OR 




wherein R, R 1t R 2 and X, are as defined for formula I, in an inert solvent in the presence of 
a proton source. 

The alkyl groups appearing in the substituent definitions may be straight-chained or 
branched and are, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, 
isobutyl, tert-butyl, pentyl, hexyl, heptyl and octyl and also the branched isomers thereof. 
Alkoxy, alkenyl and alkynyl groups are derived from the mentioned alkyl groups. The 
alkenyl and alkynyl groups may be mono- or poly-unsaturated. 

Halogen is generally fluorine, chlorine, bromine or iodine, preferably fluorine or chlorine. 
The same is also correspondingly true for halogen in conjunction with other meanings 
such as haloalkyl or halophenyl. 

Haloalkyl groups preferably have a chain length of from 1 to 6 carbon atoms. Haloalkyl is, 
for example, fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, dichloromethyl, 
trichloromethyl, 2,2,2-trifluoroethyl, 2-fluoroethyl, 2-chloroethyl, pentafluoroethyl, 1,1- 
difluoro-2,2,2-trichloroethyl, 2,2,3,3-tetrafluoroethyl or 2,2,2-trichloroethyl; preferably 
trichloromethyl, difluorochloromethyl, difluoromethyl, trifluoromethyl or dichlorofluoro- 
methyl. 
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As haloalkenyl there come into consideration alkenyl groups substituted one or more 
times by halogen, halogen being fluorine, chlorine, bromine or iodine, especially fluorine 
or chlorine, for example 2,2-difluoro-1-methylvinyl, 3-fluoropropenyl, 3-chloropropenyl, 
3-bromopropenyl, 2,3,3-trifluoropropenyl, 2,3,3-trichloropropenyl and 4,4,4-trifluoro-but-2- 
en-1-yl. Among the C 3 -C 2 oalkenyl groups substituted once, twice or three times by 
halogen, preference is given to those that have a chain length of from 3 to 5 carbon 
atoms. 

As haloalkynyl there come into consideration, for example, alkynyl groups substituted one 
or more times by halogen, halogen being bromine, iodine or, especially, fluorine or 
chlorine, for example 3-fluoropropynyl, 3-chloropropynyl, 3-bromopropynyl, 3,3,3- 
trifluoropropynyl and 4,4,4-trifluoro-but-2-yn-1-yl. Among the alkynyl groups substituted 
one or more times by halogen, preference is given to those that have a chain length of 
from 3 to 5 carbon atoms. 

Alkoxy groups preferably have a chain length of from 1 to 6 carbon atoms. Alkoxy is, for 
example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy or tert- 
butoxy or the pentyloxy or hexyloxy isomers; preferably methoxy or ethoxy. Alkylcarbonyl 
preferably is acetyl or propionyl. Alkoxycarbonyl is, for example, methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl, isobutoxy- 
carbonyl, sec-butoxycarbonyl or tert-butoxycarbonyl; preferably methoxycarbonyl or 
ethoxycarbonyl. Haloalkoxy groups preferably have a chain length of from 1 to 8 carbon 
atoms. Haloalkoxy is, for example, fluoromethoxy, difluoromethoxy, trifluoromethoxy, 
2,2,2-trifluoroethoxy, 1,1,2,2-tetrafluoroethoxy, 2-fluoroethoxy, 2-chloroethoxy, 2,2- 
difluoroethoxy or 2,2,2-trichloroethoxy; preferably difluoromethoxy, 2-chlorethoxy or 
trifluoromethoxy. Alkylthio groups preferably have a chain length of from 1 to 8 carbon 
atoms. Alkylthio is, for example, methylthio, ethylthio, propylthio, isopropylthio, n-butylthio, 
isobutylthio, sec-butylthio or tert-butylthio, preferably methylthio or ethylthio. Alkylsulfinyl 
is, for example, methylsulfinyl, ethylsulfinyl, propylsulfinyl, isopropylsulfinyl, n-butylsulfinyl, 
isobutylsulfinyl, sec-butylsulfinyl or tert-butylsulfinyl; preferably methylsulfinyl or ethyl- 
sulfinyl. 

Alkylsulfonyl is, for example, methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropyl- 
sulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl or tert-butylsulfonyl; preferably 
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methylsulfonyl or ethylsulfonyl. Alkoxyalkoxy groups preferably have a chain length of 
from 1 to 8 carbon atoms. Examples of alkoxyalkoxy are: methoxymethoxy, 
methoxyethoxy, methoxypropoxy, ethoxymethoxy, ethoxyethoxy, propoxymethoxy and 
butoxybutoxy. Alkylamino is, for example, methylamino, ethylamino, n-propylamino, 
isopropylamino or the butylamine isomers. Dialkylamino is, for example, dimethylamino, 
methylethylamino, diethylamino, n-propylmethylamino, dibutylamino or diisopropylamino. 
Preference is given to alkylamino groups having a chain length of from 1 to 4 carbon 
atoms. Alkoxyalkyl groups preferably have a chain length of from 1 to 6 carbon atoms. 
Alkoxyalkyl is, for example, methoxymethyl, methoxyethyl, ethoxymethyl, ethoxyethyl, 
n-propoxy methyl, n-propoxyethyl, isopropoxymethyl or isopropoxyethyl. Alkylthioalkyl 
groups preferably have from 1 to 8 carbon atoms. Alkylthioalkyl is, for example, methyl- 
thiomethyl, methylthioethyl, ethylthiomethyl, ethylthioethyl, n-propylthiomethyl, n-propyl- 
thioethyl, isopropylthiomethyl, isopropylthioethyl, butylthiomethyl, butylthioethyl or 
butylthiobutyl. The cycloalkyl groups preferably have from 3 to 8 ring carbon atoms, for 
example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. 
Phenyl, including phenyl as part of a substituent such as phenoxy, benzyl, benzyloxy, 
benzoyl, phenylthio, phenylalkyl and phenoxyalkyl, may be present in substituted form, in 
which case the substituents may be in the ortho-, meta- and/or para-position(s). Preferred 
substituent positions are the positions ortho and para to the ring attachment position. 

The process according to the invention is especially suitable for the preparation of those 
compounds of formula I wherein R A is -CH 2 -, -CH 2 CH 2 -, -CF 2 -, -CH=CHCH 2 -, -CH(CH 3 )- or 
-C=CCH 2 -, but preferably -CH 2 -, the free valency on the left in each case being attached 
to the pyridine ring. 

Preference is furthermore given to the preparation of those compounds of formula I 
wherein X! is oxygen, sulfonyl or a group -NR 18 S0 2 - especially oxygen. 

In accordance with the process according to the invention, special preference is given to 
the preparation of those compounds of formula I wherein R 2 is -CH 2 OCH 3j -CH 2 OCH 2 CH 3 , 
-CH 2 CH 2 OCH 3 , -CH 2 CH 2 S0 2 CH 3 or -CH 2 CH 2 OCH 2 CH 2 OCH 3l preferably -CH 2 CH 2 OCH 3l 
with very special preference being given to those compounds wherein Xt is oxygen and R A 
is -CH 2 -. From that group, those compounds wherein R is ethoxy may be prepared 
especially advantageously. 
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Furthermore, in accordance with the process according to the invention there may be 
advantageously prepared compounds of formula I wherein R 2 is 

c*h ^ o» oO ch C ch O" <y cH * £r 0« O" 



C Oh 0" O- Cr CC OC 




OH OCH 3 




/ CH 3\_/ 



CH, 
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I 

CH 



N 

I 

CH. 



or cr 




^ CH! ^ch, o^ CH! , oCr CH -. Cr CH \ D' CH! , C7. 
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OCH2 ° H2 fV OCH2CH2 CX°^ 

N 3 , OCH 3 or OCH3 . Where no free valency is 




CH 

indicated in those preferred meanings of R 2 , as in the case of, for example, , the 

attachment position is at the carbon atom marked "CH". 



In the context of the present invention, preference is given to R being methyl, ethyl, 
n-propyl and isopropyl, especially ethyl. 



R 3 is preferably methyl or ethyl, very especially ethyl. 



R4 is preferably trifluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafluoroethyl, 
2,2,2-trifluoroethyl, especially trifluoromethyl. 

As inert solvents for the method according to the invention there are suitable, for example, 
aromatic solvents such as benzene, chlorobenzene, fluorobenzene, xylenes, toluene, or 
alcohols such as methanol or ethanol, and also ethyl acetate, acetonitrile, dimethyl 
sulfoxide, dimethylformamide, dimethylacetamide, N-methyl-2-pyrrolidone, acetone, 
butanone, halogenated solvents such as, for example, methylene chloride, trichloro- 
methane, dichloroethylene or trichlorethane, ethers such as tetrahydrofuran, diethyl ether, 
1 ,2-dimethoxyethane, dioxane or methyl tert-butyl ether. Ethanol and toluene are 
especially preferred. 



Organic or mineral acids are suitable as the proton source. Examples of suitable proton 
sources are HCI, HBr, H 2 S0 4 , carboxylic acids such as acetic acid and derivatives thereof 
such as trifluoroacetic acid and trichloroacetic acid, sulfonic acids such as methane- 
sulfonic acid or p-toluenesulfonic acid and also carbonic acid. As the proton source for the 
process according to the invention special preference is given to trifluoroacetic acid. 

The reactions can be carried out at ambient temperature or at elevated temperature. In 
general, addition of the reactants is carried out at a temperature from ambient 
temperature to the boiling point of the solvent, especially from 20 to 140°C, preferably 
from 40 to 120°C, with subsequent heating of the reaction mixture, advantageously to the 
boiling point of the solvent. 
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The compounds of formula II are known or are accessible by known methods. Processes 
for the preparation of compounds of formula II are described, for example, in J. Org 
Chem. (1995) vol 95, 3523, in H. Amil, T. Kobayashi, H. Terasawa, K. Uneyama, Org. 
Lett. 3(20), 3103-3105 (2001) and also A. Colla, G. Clar, S. Krimmer, P. Fischer, M.A.P. 
Martins, Synthesis-Stuttgart (6),483-486 (1991). 

Some of the compounds of formula III are known. The preparation of such compounds is 
described in H. G. O. Becker, J. Prakt. Chem. (1961), Vol 12, 294., in WO 00/24714 and 
also in D.H. Wu, W. Wang, J. Labelled Compd. Rad 39(2), 105-1 07(1 997). 

The compounds of formula III wherein -R 1 -X 1 -R 2 is -CH2-O-CH2-CH2-O-CH3, that is to say 
compounds of formula Ilia 



OR 




(Ilia), 



wherein R is as defined for formula III, are novel and were developed specifically for the 
preparation of compounds of formula I, and the present invention accordingly relates 
thereto. In a preferred compound of formula Ilia, R is ethyl. 

Compounds of formula III can be prepared using processes known to the person skilled in 
the art, for example by reacting the unsaturated ketones on which they are based with 
ammonia gas as described in Preparation Example P1 hereinbelow. 

In a preferred embodiment of the process according to the invention, the starting 
compounds of formula III are prepared from the 3-oxo-carboxylic acid esters on which 
they are based by introducing ammonia gas and then, without further isolation, reacting 
directly with the compounds of formula II. That process is especially advantageous for the 
large-scale preparation of compounds of formula I. 

The compounds of formula I either may be used directly in the reaction mixture for further 
reactions or alternatively may be isolated. Isolation of the compounds of formula I can be 
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carried out, for example, by extraction of the reaction mixture and subsequent removal of 
the solvent from the product-containing phase by customary methods. 

The process according to the invention will be explained in greater detail in the following 
Preparation Examples: 
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Example P1: Preparation of 3-amino-4-methoxyethoxy-but-2-enoic acid ethyl ester: 



A mixture of 1.37 g (6 mmol) of 3-oxo-4-methoxyethoxy-butanoic acid ethyl ester (1) in 
13 ml of ethanol is introduced into a reaction vessel and cooled to a temperature of 0°C 
using an ice/water bath. 

Ammonia gas is then introduced for a period of 30 minutes, with stirring, and the reaction 
mixture is stirred for a further 20 minutes at a temperature of 0°C. After removing the 
cooling bath, the reaction mixture is allowed to warm up to a temperature of 20°C and 
ammonia gas is then introduced for a further hour. The reaction mixture is then stirred for 
20 hours. 

After removal of the solvent in vacuo, there are obtained 1 .3 g (95 % of theory) of 
3-amino-4-methoxyethoxy-but-2-enoic acid ethyl ester (2) in the form of an orange- 
coloured oil. 

1 H nmr (CDCI 3 ): 1.30 (t, 3H, CH 3 CH 2 0-), 3.40 (s, 3H, CH 3 0-), 3.55 (m, 2H, OChbCH 2 0), 
3.60 (m, 2H, OCHsCHaO), 4.10 (s, 2H, 0=001^0-), 4.15 (q, 2H, ChUChbO-), 4.50 (s, 1H, 
CH=CNH 2 ). 

13 C nmr (CDCI 3 ): 14.7 (CH 3 ), 58.9 (CH 2 ), 59.2 (CH 3 ), 70.0 (CH 2 ), 71.0 (CH 2 ), 71.8 (CH 2 ), 
81.9 (CH), 159.7 (C), 170.3 (C) . 

MS: 203 (M + ), 158, 157, 144, 129, 114, 100, 98, 83, 71, 59, 45. 
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Example P2: Preparation of 2-methoxvethoxvmethvl-3-ethvloxvcarbonvl-6-trifluoromethvl- 
pyridine (4): 




A mixture of 52.3 g (0.24 mol) of 3-oxo-4-methoxyethoxy-butanoic acid ethyl ester (1) in 
150 ml of toluene is introduced into a reaction vessel equipped with a water separator. 

Ammonia gas is then introduced into the reaction mixture for 2 hours, with stirring. 
Refluxing is then carried out for 30 minutes and the water is collected in the separator. 
After cooling the reaction mixture to a temperature of 20°C, the procedure is repeated. 
Ammonia gas is again introduced for 1.5 hours, with stirring, and the reaction mixture is 
then refluxed in order to separate off the water. 

After cooling the reaction mixture, which contains 3-amino-4-methoxyethoxy-but-2-enoic 
acid ethyl ester (2), to a temperature of 20°C, 48 g (0.248 mol) of 1-ethoxy-3-oxo-4- 
trifluorobutene (3) are added and stirring is carried out at a temperature of 20°C for 
18 hours. 1 .5 ml of trifluoroacetic acid are then added, stirring is carried out at a 
temperature of 20°C for 2 hours and refluxing is carried out for a further 2 hours. 

The reaction mixture is then allowed to cool down to a temperature of 20°C and is then 
washed with 100 ml of 1M NaHC0 3 . The aqueous phase is separated off and is then 
extracted with 150 ml of toluene and the combined organic phases are then dried over 
MgS0 4 . 
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After removal of the solvent in vacuo, there are obtained 65.4 g (62 % of theory) of 
2-methoxyethoxymethyl-3-ethyloxycarbonyl-6-trifluoromethylpyridine in the form of a dark- 
brown oil. 

1 H nmr (CDCI 3 ): 1.40 (t, 3H, CH 3 CH 2 0-), 3.35 (s, 3H, CH 3 0-), 3.55 (m, 2H, OChbCHsO), 
3.70 (m, 2H, OCH^hUO), 4.45 (q, 2H, CH3CH2O-), 5.00 (s, 2H, ArChhO-), 7.70 (s, 1H, 
ArH), 8.30 (s, 1H, ArH). 

MS: 307 (M + ), 262, 248, 233, 204, 202, 161, 128, 109, 59, 45 

The other compounds listed in Table 1 can also be prepared in that manner. 

In the following Table, the valency on the left of the radical is attached to the pyridine 
ring. When no free valency is indicated in the case of the substituent R 2 , as in the case of, 

for example, 0 , the attachment position is at the carbon atom marked "CH". 
Table 1: Compounds of formula la 



o 




wherein R is ethyl: 



Comp. no. 


R1 


R 2 


X, 










I A1 


CH 2 


CH 3 


O 


A2 


CH 2 


CH2CH3 


O 


A3 


CH 2 


(CH 3 ) 2 CH 


O 


A4 


CH 2 


PhCH 2 


O 


A5 


CH 2 


CH 3 


S 


A6 


CH 2 


CH 3 


SO 
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Comp. no. 


Ri 


R 2 




A7 


CH 2 


CH 3 


so 2 


A8 


CH 2 


CH 3 OCH 2 


0 


A9 


CH 2 


CH3CH2OCH2 


0 


A10 


CH 2 


CH3OCH2CH2 


0 


A11 


CH 2 


CH3CH2OCH2CH2 


0 


A12 


CH 2 


CH 3 OC(CH 3 ) 2 CH 2 


0 


A13 


CH 2 


CH 3 OCH(CH 3 )CH 2 


0 


A14 


CH 2 


CH 3 OCH 2 CH(CH 3 ) 


0 


A15 


CH 2 


CH 3 OCH 2 C(CH 3 ) 2 


0 


A16 


CH 2 


CH 3 OCH(CH 3 ) 


0 


A17 


CH 2 


CH 3 OC(CH 3 ) 2 


0 


A18 


CH 2 


HC=CCH 2 


0 


A19 


CH 2 


H2C = CHCH2 


0 


A20 


CH 2 


CH3C=CCH2 


0 


A21 


CH 2 


[>H 


0 


A22 


CH 2 


°PCH 


0 


A23 


CH 2 


C CH 


0 


A24 


CH 2 




0 


A25 


CH 2 


G CH 


0 


A26 


CH 2 


0— ' 


0 


A27 


CH 2 




0 


A28 


CH 2 




0 


A29 


CH 2 




0 


A30 


CH 2 




0 


A31 


CH 2 




0 ! 
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Comp. no. 


Ri 


R 2 




A32 


CH 2 




0 ! 


A33 


CH 2 


cc, 


0 


A34 


CH 2 


OCh 


0 


A35 


CH 2 


och 3 


0 


A36 


CH 2 


T 

OH 


0 


A37 


CH 2 




0 


A38 


CH 2 




0 








A39 


CH 2 


CH 3 \ 

N 
I 

CH 3 


0 






N 

I 

CH 3 


0 


A41 


CH 2 




0 


A42 


CH 2 




0 


A43 


CH 2 


n' 


0 


A44 


CH 2 


0CH3 


0 


A45 


CH 2 


OH 


0 
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D 


K 2 


Y 


A46 


CH 2 


OCH 3 

& 


O 


A47 


CH 2 


OH 

& 


O 


A48 


CH 2 


OCH 3 


O 


A49 


CH 2 


OH 


O 


A50 


CH 2 




O 


A51 


CH 2 


v N 


O 


A52 


CH 2 


fJ^CcH, 


O 


A53 


CH 2 


N ^0CcH 3 


O 


A54 


CH 2 


7 CH 2 
^^.CH=CH 


O 


A55 


CH 2 


^CH, 
UOI-I3 


O 


A56 


CH 2 


p>-CH 2 


O 


A57 


CH 2 


°^-CH 2 


O 


A58 


CH 2 


£^CH 2 


O 


A59 


CH 2 


oC7" CH2 


O 


A60 


CH 2 


^y-CH 2 


O 
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Comp. no. 


Ri 


R 2 




A61 


CH 2 


^\^CH 2 


O 


A62 


CH2 




r\ 
\J 


A63 


CH 2 


^0-"^CH 2 


0 


A64 


CH 2 




0 


Add 


Un 2 




\j 


A66 


CH2 


^O^CH 2 




A67 


CH 2 




O 


A68 


CH 2 


V -^OCH 3 


O 


A69 


CH 2 


a: 


O 


A70 


CH 2 


OCH 3 


O 


A71 


CH 2 


T 

OH 


O 


A72 


CH 2 


CH 2 

s 


O 


A73 


CH 2 


CH 3 ^ .OCH 2 CH 2 

V^CH, 


O 


A74 


CH 2 


N ^ N ^OCH 2 CH 2 
1 

CH 3 


O 
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Comp. no. 


Ri 


R 2 




A75 


CH 2 


I 

CH 3 


OCH 2 CH 2 


0 


A76 


CH 2 




0 


A77 


CH 2 




0 


A78 


CH 2 




^CH 2 


0 


A79 


CH 2 


OCH 3 

6r CH * 


0 


A80 


CH 2 


OH 


0 


A81 ; 


CH 2 




CH 2 


0 


A82 


CH 2 


OH 


^CH 2 


0 


A83 


CH 2 


OCf 




0 


A84 


CH 2 


OH 


^CH 2 


0 


A85 


CH 2 


CH 2 


0 


A86 


CH 2 


CH 2 


0 


A87 


CH 2 


F^C^OCH 3 


0 


A88 


CH 2 


jo 


,OCH 2 CH 2 
OCH 3 


0 
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r\2 


y 


/AO 57 


ru 
on 2 


OCH3 




A90 


CH 2 




0 


A91 


CH2CH2 


CH 3 


0 


A92 


CH2CH2 


CH3CH2 


0 


A93 


CH2CH2 


(CH 3 ) 2 CH 


0 


A94 


CH2CH2 


PhCH 2 


0 


! A95 


CH2CH2 


CH 3 


s 


A96 


CH2CH2 


CH 3 


so 


A97 


CH2CH2 


CH 3 


so 2 


A98 


CH2CH2 


(CH3)2CHCH 2 


0 


A99 


CH2CH2 


CH 3 OCH 2 


0 


A100 


CH2CH2 


CH 3 CH 2 OCH 2 


0 


A101 


CH2CH2 


CH3OCH2CH2 


0 


A102 


CH2CH2 


CH3CH2OCH2CH2 


0 


A103 


CH2CH2 


CH 3 OC(CH 3 ) 2 CH 2 


0 


A104 


CH 2 CH 2 


CH 3 OCH(CH 3 )CH 2 


0 


A105 


CH2CH2 


CH 3 OCH 2 CH(CH 3 ) 


0 


A106 


CH2CH2 


CH 3 OCH 2 C(CH 3 ) 2 


0 


A107 


CH2CH2 


CH 3 OCH(CH 3 ) 


0 


M I UO 


0112^112 


Un3\JU(LrM3)2 


u 


A109 


CH2CH2 


HC^CCH 2 


0 


A110 


CH2CH2 


H2C = CHCH2 


0 


A11 1 


CH2CH2 




0 


A112 


CH2CH2 


[>H 


0 


A113 


CH2CH2 


° P CH 


0 


A114 


CH2CH2 


O 


0 


A115 


CH2CH2 


^CH 


0 


A116 


CH2CH2 


O 


0 I 


A117 


CH2CH2 




0 
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Comp. no. 


Ri 


R 2 


x, 


A118 


CH2CH2 


C^CH 


0 


A119 


CH2CH2 




0 


A120 


CH2CH2 




0 


A121 


CH2CH2 




0 


A122 


CH2CH2 




0 


A123 


CH2CH2 


cr 


0 


A124 


CH2CH2 




0 


A125 


CH2CH2 


cc OH 


0 


A126 


CH2CH2 


0CH3 


0 


A127 


CH2CH2 


OH 


0 


A128 


CH2CH2 


d 


0 


A129 


CH2CH2 


CH 3\_/ 

S CH 3 


0 


A130 


CH2CH2 


CH 3 ^ 

N 

I 

CH 3 


0 


A131 


CH2CH2 


V 

CH 3 


0 


A132 


CH2CH2 


cx 


0 
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Comp. no. 


Ri 


R 2 




A133 


CH2CH2 


c 


r 


0 


A134 


CH2CH2 




0 


A135 


CH2CH2 


OCH3 

& 


0 


A136 


CH2CH2 


OH 

& 


0 


A137 


CH2CH2 


OCI 


r 


0 


A138 


CH2CH2 


OH 


r 


0 


A139 


CH2CH2 


oct 


r 


0 


A140 


CH2CH2 


OH 




0 


A141 


CH2CH2 




0 


A142 


CH2CH2 




0 


A143 


CH2CH2 




"0CH3 


0 


A144 


CH2CH2 




r 

0CH3 


0 


A145 


CH2CH2 


CH 2 

^^.CH—CH 


0 
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Comp. no. 


Ri 


R 2 




A146 


CH2CH2 


^^^OCH 3 


0 


A147 


CH2CH2 


£^CH 2 


0 


A148 


CH2CH2 




0 


A149 


CH2CH2 




0 


A150 


CH2CH2 


^^CH 2 


0 


A151 


CH2CH2 




0 


A152 


CH2CH2 




0 


A153 


CH2CH2 




0 


A154 


l m 1 1 O V J II 0 


^O^CH 2 


0 


A155 


H2^^H2 


°-Ah 2 


0 


A H CO 

AlOD 


fx if || 

01120112 




0 


A157 


| | X II 

Un2LfM2 


^0 

^O^CH 2 


0 


A158 


CH2CH2 




0 


A159 


CH2CH2 


oc CHi 


0 


A160 


CH2CH2 


a: 


0 


A161 


CH2CH2 


OCH3 


0 
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Comp. no. 


Ri 


R 2 




A162 


CH2CH2 


Cf c " 2 

T 

OH 


O 


A163 


CH2CH2 


| _y CH 2 

0 

s 


O 


A164 


CH2CH2 


CH 3 ^_°CH 2 CH 2 


O 


A165 


CH2CH2 


CH 3 ^ 

N ^ki-^~~"OCH„CH, 
CH 3 


O 


A166 


^^H2^^H2 


jr\ 

N ^ N / ^OCH 2 CH 2 
1 

CH 3 


O 


A167 


CH2CH2 


CT 


O 


A168 


CH2CH2 


U 


O 


A169 


CH2CH2 


ISL ^) 


O 


A170 


CH2CH2 


OCH3 


O 


A171 


CH2CH2 


OH 


O 


A172 


CH2CH2 


0CH3 


O 


A173 


CH2CH2 


OH 


O 


A174 


CH2CH2 


0CH3 

,sir CH ' 


O 
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Comp. no. 


Ri 


R 2 


X, 


A175 


CH2CH2 


OH 


O 


A176 


CH2CH2 


CH 2 


O 


A177 


CH2CH2 


CH 2 

V N 


O 


A178 


CH2CH2 


fY CH2 


O 


A179 


CH2CH2 


^^^OCH 2 CH 2 

IN 


O 


M 1 OU 


pu pu 

01120112 


OCH3 


O 


A181 


CH2CH2 




O 


A182 


CH(OCH 3 )CH 2 


CH 3 


O 


A183 


CH(OCH 3 )CH 2 


CH3CH2 


O 


A184 


CH(OCH 3 )CH 2 


(CH 3 ) 2 CH 


O 


A185 


CH(OCH 3 )CH 2 


PhCH 2 


O 


A186 


CH(OCH 3 )CH 2 


CH 3 


s 


A187 


CH(OCH 3 )CH 2 


CH 3 


so 


A188 


CH(OCH 3 )CH 2 


CH 3 


so 2 


A189 


CH(OCH 3 )CH 2 


CH3CH2CH2 


0 


A190 


CH(OCH 3 )CH 2 


CH 3 OCH 2 


0 


A191 


CH(OCH 3 )CH 2 


CH 3 CH 2 OCH 2 


0 


A192 


CH(OCH 3 )CH 2 


CH 3 OCH 2 CH 2 


0 


A193 


CH(OCH 3 )CH 2 


CH3CH2OCH2CH2 


0 


A194 


CH(OCH 3 )CH 2 


CH 3 OC(CH 3 ) 2 CH 2 


0 


A195 


CH(OCH 3 )CH 2 


CH 3 OCH(CH 3 )CH 2 i 


0 


A196 


CH(OCH 3 )CH 2 


CH 3 OCH 2 CH(CH 3 ) 


0 


A197 | 


CH(OCH 3 )CH 2 


CH 3 OCH 2 C(CH 3 ) 2 


0 


A198 


CH(OCH 3 )CH 2 


CH 3 OCH(CH 3 ) 


0 
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Comp. no. 


Ri 


R 2 




A199 


CHfOCH^CH, 




O 


A200 


CH(OCH 3 )CH 2 


HC=CCH 2 


O 


A201 


CH(OCH 3 )CH 2 


H2C = CHCH2 


O 




un(UUM3)Un2 


brl3U=OOrl2 




A203 


CH(OCH 3 )CH 2 


[>H 


O 


A204 


CH(OCH 3 )CH 2 




O 


A205 


CH(OCH 3 )CH 2 




O 


A206 


CH(OCH 3 )CH 2 




O 


A207 


CH(OCH 3 )CH 2 


O 


O 


A208 


CH(OCH 3 )CH 2 


w 


O 


A209 


CH(OCH 3 )CH 2 




O 


A210 


CH(OCH 3 )CH 2 




O 


A211 


CH(OCH 3 )CH 2 


(X^CH 


O 


A212 


CH(OCH 3 )CH 2 




0 ! 


A213 


CH(OCH 3 )CH 2 


r ^ 

k Q .CH 


0 


A214 


CH(OCH 3 )CH 2 


(X 


0 


A215 


CH(OCH 3 )CH 2 


or 


0 


A216 


CH(OCH 3 )CH 2 


cc 


0 


A217 


CH(OCH 3 )CH 2 


OCH 3 


0 
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Comp. no. 


Ri 


R 2 




A^l O 




cr 

i 

OH 


0 


A219 


CH(OCH 3 )CH 2 


s 


0 


A220 


CH(OCH 3 )CH 2 




0 








A221 


CH(OCH 3 )CH 2 


CH 3 ^ 

V 

CH 3 


0 


A222 


CH(OCH 3 )CH 2 


N s > — 
N 
1 

CH 3 


0 


A223 


CH(OCH 3 )CH 2 




0 


A224 


CH(OCH 3 )CH 2 


N 


0 


A225 


CH(OCH 3 )CH 2 




0 


A226 


CH(OCH 3 )CH 2 


OCH 3 

sir 

^ — ^ 


0 


A227 


CH(OCH 3 )CH 2 


OH 


0 


A228 


CH(OCH 3 )CH 2 


OCH3 

& 


0 


A229 


CH(OCH 3 )CH 2 


OH 


0 


A230 


CH(OCH 3 )CH 2 


OCH 3 


0 
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Comp. no. 


Ri 


R 2 




A231 


CH(OCH 3 )CH 2 


OH 


0 


A232 


CH(OCH 3 )CH 2 


1-/ 

Q" 


0 


A233 


CH(OCH 3 )CH 2 


rC 


0 


A234 


CH(OCH 3 )CH 2 




0 


A235 


CH(OCH 3 )CH 2 


<^ V ^OCH 3 


0 


A236 


CH(OCH 3 )CH 2 


CH 2 
-^CH=CH 


0 


A237 


CH(OCH 3 )CH 2 


^^^-N^^^ O/^ LI 
OCH 3 


0 


A238 


CH(OCH 3 )CH 2 


[>-CH 2 


0 


A239 


CH(OCH 3 )CH 2 


°>-CH 2 


0 


A240 


CH(OCH 3 )CH 2 




0 


A241 


CH(OCH 3 )CH 2 


^^CH 2 


0 


A242 


CH(OCH 3 )CH 2 




0 


A243 


CH(OCH 3 )CH 2 


^^CH 2 


0 


A244 


CH(OCH 3 )CH 2 


^-^CH 2 


O 


A245 


CH(OCH 3 )CH 2 


C^"CH 2 


O 


A246 


CH(OCH 3 )CH 2 


0- CH2 


O 
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Comp. no. 
A247 



CH(OCH 3 )CH 2 



a 



CH, 



A248 



CH(OCH 3 )CH 2 



A249 



CH(OCH 3 )CH 2 



a" 



A250 



CH(OCH 3 )CH 2 




CH, 



OCH, 



A251 



CH(OCH 3 )CH 2 



a: 



A252 



CH(OCH 3 )CH 2 




CH 2 



OCH, 



A253 



CH(OCH 3 )CH 2 




CH 2 



OH 



A254 



CH(OCH 3 )CH 2 



ch 2 



A255 



A256 



CH(OCH 3 )CH 2 



CH(OCH 3 )CH 2 



CH 3 ^__/OCH 2 CH 2 
V^CH, 



CH, 



^ N ^OCH 2 CH 2 
I 

CH, 



A257 



CH(OCH 3 )CH 2 



- N - -OCH 2 CH 2 
I 

CH, 



A258 



CH(OCH 3 )CH 2 



A259 



CH(OCH 3 )CH 2 



A260 



CH(OCH 3 )CH 2 



iTY CHl 
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vUl 1 i\J. 1 l\J 




R 2 


X, 


A261 


I CH(OCH 3 )CH 2 


OCH3 


O 


A262 


I CH(OCH 3 )CH 2 


OH 


O 


A263 


j CH(OCH 3 )CH 2 


OCH 3 

N i^T° H2 


O 


A264 


I CH(OCH 3 )CH 2 


1 OH 


O 


A265 


I CH(OCH 3 )CH 2 


OCH3 

rV CH2 


O 


A266 


I CH(OCH 3 )CH 2 


OH 


O 


A267 


CH(OCH 3 )CH 2 




O 


A268 I 


CH(OCH 3 )CH 2 


CH 2 

ft 


O 


A269 I 


CH(OCH 3 )CH 2 


rr CHi 

F^^OCH 3 


O 


A270 I 


CH(OCH 3 )CH 2 


N ^A^OCH 3 

IN 


O 


A271 


CHfOCH-^CH-, 


^^.OCH 2 CH 2 

OCH3 


<J 


A272 


w n ^ v./ n 3 ^ 0 n 2 


f A 

^^OCH 3 


O 


A273 I 


CH 2 CH(OCH 3 )CH, 


CH 3 


O 


A274 I 


CH 2 CH(OCH 3 )CH:, 


CH3CH2 


O 


A275 


CH 2 CH(OCH 3 )CH, 


(CH 3 ) 2 CH 


O 


A276 


CH 2 CH(OCH 3 )CH, 


PhCH 2 


O 
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Comp. no. 


Ri 


R 2 




A277 


CH 2 CH(OCH 3 )CH 2 


CH 3 


s 


A278 


CH 2 CH(OCH 3 )CH 2 


CH 3 


so 


A279 


CH 2 CH(OCH 3 )CH 2 


CH 3 


so 2 


A280 


CH 2 CH(OCH 3 )CH 2 


CH3CH 2 CH 2 


o 


A281 


CH 2 CH(OCH 3 )CH 2 


CH 3 OCH 2 


o 


A282 


CH 2 CH(OCH 3 )CH 2 


CH 3 CH 2 OCH 2 


o 


A283 


CH 2 CH(OCH 3 )CH 2 


CH 3 OCH 2 CH 2 


o 


A284 


CH 2 CH(OCH 3 )CH 2 


CH 3 CH 2 OCH 2 CH 2 


o 


A285 


CH 2 CH(OCH 3 )CH 2 


CH 3 OC(CH 3 ) 2 CH 2 


o 


A286 


CH 2 CH(OCH 3 )CH 2 


CH 3 OCH(CH 3 )CH 2 


o 


A287 


CH 2 CH(OCH 3 )CH 2 


CH 3 OCH 2 CH(CH 3 ) 


o 


A288 


CH 2 CH(OCH 3 )CH 2 


CH 3 OCH 2 C(CH 3 ) 2 


o 




On 2 UH(UOn3)On 2 


CH 3 OCH(CH 3 ) 


o 


A290 


CH 2 CH(OCH 3 )CH 2 




o 


A291 


CH 2 CH(OCH 3 )CH 2 


HC=CCH 2 


o 


A292 


CH 2 CH(OCH 3 )CH 2 


H 2 C == CHCH 2 


o 




^ " 2^ " ^ kj n 3^ o n 2 


Ori3^=v > fOrl 2 


u 


A294 


CH 2 CH(OCH 3 )CH 2 


t^CH 


o 


A295 


CH 2 CH(OCH 3 )CH 2 
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Patent claims: 



1 . A process for the preparation of a compound of formula I 



O 




OR 



(I) 




wherein 

R is d-C 6 alkyl; 

R, is a d-Csalkylene, C 3 -C 6 alkenylene or C 3 -C 6 alkynylene chain which may be substituted 
one or more times by halogen or by R 5 . the unsaturated bonds of the chain not being 
attached directly to the substituent 
R 4 is halomethyl or haloethyl; 

Xt is oxygen, -O(CO)-, -(CO)O-, -0(CO)0-, -N(R 6 )-0-, -0-NR 17 -, thio, sulfinyl, sulfonyl, 
-SO2NR7-, -NR 18 S0 2 - or -NR 8 -; 

R 2 is hydrogen or C,-C 8 alkyl, or is a d-C 8 alkyl, C 3 -C 6 alkenyl or C 3 -C 6 alkynyl group which 
may be substituted one or more times by halogen, hydroxy, amino, formyl, nitro, cyano, 
mercapto, carbamoyl, Ci-C 6 alkoxy, d-C 8 alkoxycarbonyl, C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, 
C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, C 3 -C 6 cycloalkyl, halo-substituted C 3 -C 6 cycloalkyl, or by 
C 3 -C 6 alkenyloxy, d-C 6 alkynyloxy, d-C 6 haloalkoxy, d-C 6 haloalkenyloxy, cyano- 
Ci-C 6 alkoxy, d-Cealkoxy-d-Cealkoxy, d-Cealkoxy-d-Cealkoxy-d-dalkoxy, d-C 6 alkyl- 
thio-d-C 6 alkoxy, d-C 6 alkylsulfinyl-d-C 6 alkoxy, d-C 8 alkylsulfonyl-d-C 8 alkoxy, d-C 6 - 
alkoxycarbonyl-d-C 6 alkoxy, d-C 6 alkoxycarbonyl, Ci-C 6 alkylcarbonyl, d-C 6 alkylthio, 
d-C 6 alkylsulfinyl, d-C 6 alkylsulfonyl, d-C 6 haloalkylthio, d-C 6 haloalkylsulfinyl, 
d-C 8 haloalkylsulfonyl, oxiranyl (which may in turn be substituted by d-C 6 alkyl), or by (3- 
oxetanyl)oxy (which may in turn be substituted by d-C 6 alkyl), or by benzylthio, 
benzylsulfinyl, benzylsulfonyl, d-C 6 alkylamino, di(d-C 6 alkyl)amino, R 9 S(0) 2 0, 
R 10 N(R 11 )SO 2 -, rhodano, phenyl, phenoxy, phenylthio, phenylsulfinyl or by phenylsulfonyl; 
it being possible for the phenyl- or benzyl-containing groups to be in turn substituted by 
one or more d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkoxy, C,-C 6 haloalkoxy, halogen, cyano, 
hydroxy or nitro groups, or 
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R 2 is phenyl which may be substituted one or more times by d-C 6 alkyl, d-C 6 haloalkyl, 
d-Cealkoxy, d-C 6 haloalkoxy, halogen, cyano, hydroxy or by nitro; or 
R 2 is C 3 -C 6 cycIoalkyl, d-C 6 alkoxy- or d-C 6 alkyl-substituted d-C 6 cycloalkyl, 3-oxetanyl or 
Ci-C 6 alkyl-substituted 3-oxetanyl; or 

R 2 is a five- to ten-membered, monocyclic or fused bicyclic, ring system which may be 
aromatic, partially saturated or fully saturated and may contain from 1 to 4 hetero atoms 
selected from nitrogen, oxygen, sulfur, or may contain the group C=0 or C=NR 19l the ring 
system being attached to the substituent directly or by way of a d-dalkylene, 
drdalkenyl-d-dalkylene, C 2 -dalkynyl-d-dalkylene, -N(R 12 )-d-C 4 alkylene, 
-SO-d-dalkylene or -S0 2 -d-dalkylene group and each ring system containing no more 
than 2 oxygen atoms and no more than two sulfur atoms, and it being possible for each 
ring system itself to be substituted one or more times by d-dalkyl, d-C 6 haloalkyl, 
C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, d-C 6 alkoxy, 
d-C 6 haloalkoxy, C 3 -C 6 alkeny!oxy, C 3 -C 6 alkynyloxy f mercapto, amino, hydroxy, 
d-C 6 alkylthio, d-C 6 haloalkylthio, C 3 -C 6 a!kenylthio, d-C 6 haIoalkenylthio, C 3 -C 6 alkynylthio, 
d-C 3 alkoxy-d-C 3 alkylthio, d-C 4 alkylcarbonyl-d-dalkylthio, d-dalkoxycarbonyl- 
Ci-dalkylthio, cyano-Ci-C 3 alkylthio, d-C 6 alkylsulfinyl, d-C 6 haloalkylsulfinyl, 
Ci-dalkylsulfonyl, d-C 6 haloaIkylsulfonyl, aminosulfonyl, d-C 2 alkylaminosulfonyl, N,N- 
di(d-C 2 alkyl)aminosulfonyl, di(C 1 -dalkyl)amino, halogen, cyano, nitro or by phenyl, it 
being possible for the phenyl group to be in turn substituted by hydroxy, d-C 6 alkylthio, 
d-C 6 haloalkylthio, C 3 -C 6 alkenylthio, C 3 -C 6 haloalkenylthio, C 3 -C 6 alkynylthio, d-C 3 alkoxy- 
d-C 3 alkylthio, d-C 4 alky!carbonyl-d-dalkylthio, d-da!koxycarbonyl-d-C 3 alkylthio, 
cyano-d-dalkylthio, d-C 6 alkylsulfinyl, d-C 6 haloalkylsulfinyl, d-C 6 alkylsulfonyl, 
d-C 6 haloalkylsulfonyl, aminosulfonyl, d-C 2 alkylaminosulfonyl, N,N-di(d-C 2 alkyl)- 
aminosulfonyl, di(d-da!kyl)amino, halogen, cyano or by nitro, and the substituents on the 
nitrogen in the heterocyclic ring being other than halogen; 

R 5 is hydroxy, d-C 6 alkoxy, C 3 -C 6 cycloalkyloxy, d-C 6 alkoxy-d-C 6 alkoxy, d-C 6 alkoxy- 
d-C 6 alkoxy-d-C 6 alkoxy or d-C 2 alkylsulfonyloxy; 

Re, R7. Rs, R9, R10 R11, R12, R17, R18 and R 18b are each independently of the others 
hydrogen, d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkoxycarbonyl, C^Cealkylcarbonyl, Cn-Ce- 
alkoxy-Ci-C 6 alkyl, d-C 6 alkoxy-d-C 6 alkyl substituted by d-C 6 alkoxy, benzyl, or phenyl, it 
being possible for phenyl and benzyl to be in turn substituted one or more times by 
d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkoxy, d-C 6 haloalkoxy, halogen, cyano, hydroxy or by 
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nitro; R 6 not being hydrogen when R 9 is hydrogen, d-C 6 alkoxycarbonyl or 
d-dalkylcarbonyl; 

or the group -Ri-X,-R 2 together is d-Caalkyl, C 2 -C 6 alkenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 - 
alkynyl, C 2 -C 6 haloalkynyl, C 3 -C 6 cycloalkyl, d-C 6 alkoxy, d-dhaloalkoxy, d-C 6 alkylthio, 
d-C 6 alkylsulfinyl, d-C 6 alkylsulfonyl, d-C 6 haloalkyl, d-C 6 haloalkylthio, d-C 6 haloalkyl- 
sulfinyl, d-C 6 haloalkylsulfonyl, d-C 6 alkoxycarbonyl, d-C 6 alkylcarbonyl, d-dalkylamino, 
di(d-dalkyl)amino. Ci-C 6 alkylaminosulfonyl, di(d-C 6 alkyl)aminosulfonyl, -NH-S-R 13 , 
-N-(d-dalkylthio)-Ri3. -NH-SO-R14, -N-(d-dalkylsulfonyl)-R 14 , -NH-S0 2 -R 15 , 
-N-(d-dalkylsulfonyl)-Ri5, nitro, cyano, halogen, hydroxy, amino, formyl, rhodano-d-C 6 - 
alkyl, cyano-d-C 6 alkyl, oxiranyl, C 3 -C 6 alkenyloxy, C 3 -C 6 alkynyloxy, Ci-C 6 alkoxy-d-C 6 - 
alkoxy, cyano-d-C 6 alkenyloxy, d-C 6 a!koxycarbonyloxy-d-C 6 alkoxy, C 3 -C 6 alkynyloxy, 
cyano-d-C 6 alkoxy, d-C 6 alkoxycarbonyl-d-C 6 alkoxy, d-C 6 alkylthio-d-dalkoxy, 
alkoxycarbonyl-d-C 6 alkylthio, alkoxycarbonyl-d-C 6 alkylsulfinyl, alkoxycarbonyl-d-C 6 - 
alkylsulfonyl, d-C 6 alkylsulfonyIoxy, d-C 6 haloalkylsulfonyloxy, phenyl, benzyl, phenoxy, 
phenylthio, phenylsulfinyl, phenylsulfonyl, benzylthio, benzylsulfinyl or benzylsulfonyl, it 
being possible for the phenyl groups to be substituted one or more times by halogen, 
methyl, ethyl, trifluoromethyl, methoxy or by nitro; 

or the group -R 1 -X 1 -R 2 together is a five- to ten-membered, monocyclic or fused bicyclic, 
ring system, which may be aromatic or partially saturated and which may contain from 1 to 
4 hetero atoms selected from nitrogen, oxygen and sulfur, the ring system either being 
attached to the pyridine ring directly or being attached to the pyridine ring by way of a 
d-dalkylene chain, and it being possible for each ring system to contain no more than 2 
oxygen atoms and no more than two sulfur atoms, and it being possible for the ring 
system itself to be substituted one, two or three times by d-C 6 alkyl, d-C 6 haloalkyl, 
C 3 -C 6 alkenyl, C 3 -C 6 haloalkenyl, C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, d-C 6 alkoxy, d-C 6 halo- 
alkoxy, C 3 -C 6 alkenyloxy, C 3 -C 6 alkynyloxy, mercapto, d-C 6 alkylthio, d-dhaloalkylthio, 
C 3 -C 6 alkenylthio. C 3 -C 6 haloalkenylthio, C 3 -C 6 alkynylthio, C 2 -C 5 alkoxyalkylthio, 
C 3 -C 5 acetylalkylthio, C 3 -C 6 alkoxycarbonylalkylthio, C 2 -dcyanoalkylthio, d-C 6 alkylsulfinyl, 
d-C 6 haloalkylsulfinyl, d-C 6 alkylsulfonyl. d-C 6 haloalkylsuIfonyl, aminosulfonyl, 
d-dalkylaminosulfonyl, C 2 -ddialkylaminosulfonyl, d-C 3 alkylene-R 16 , N(H)-d-C 6 alkyl, 
N(H)-d-C 6 alkoxy, N-(C 1 -C 6 alkyl)-C 1 -C 6 alkyl, N-(d-C6alkyl)-d-C 6 alkoxy, halogen, cyano, 
nitro, phenyl and by benzylthio, it being possible for phenyl and benzylthio to be in turn 
substituted on the phenyl ring by d-Caalkyl , d-C 3 haloalkyl, d-C 3 alkoxy, d-C 3 haloalkoxy, 
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halogen, cyano or by nitro, and substituents on the nitrogen in the heterocyclic ring being 
other than halogen; 

R13 is N(H)-d-C 6 alkyl, N(H)-d-C 6 alkoxy, N-(d-C 6 alkyl)-d-C 6 alkyl, N-(C 1 -C 6 alkyl)- 
d-Cealkoxy, d-C 6 alkoxy, d-C 6 haloalkoxy, d-C 6 alkyl, d-C 6 haloalkyl, C 3 -C 6 alkenyl, 
d-C 6 haloalkenyl, C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, C 3 -C 6 cycloalkyl or phenyl, it being 
possible for phenyl to be in turn substituted by d-C 3 alkyl, d-C 3 haloalkyl, d-dalkoxy, 
d-C 3 haloalkoxy, halogen, cyano or by nitro; 

R 14 is N(H)-d-C 6 alkyl, N(H)-d-C 6 alkoxy, N-(d-C 6 alkyl)-d-C 6 alkyl, N-(d-dalkyl)- 
d-C 6 alkoxy, d-C 6 alkoxy, d-C 6 haloalkoxy, d-C 6 alkyl, d-C 6 haloalkyl, C 3 -C 6 alkenyl, 
d-C 6 haloalkenyl, C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, d-C 6 cycloalkyl or phenyl, it being 
possible for phenyl to be in turn substituted by d-C 3 alkyl, CrC 3 haloalkyl, d-C 3 alkoxy, 
d-C 3 haloalkoxy, halogen, cyano or by nitro; 

R 15 is N(H)-d-C 6 alkyl, N(H)-d-C 6 alkoxy, N-(C 1 -C 6 alkyl)-C 1 -C 6 alkyl, N-(d-C 6 alkyl)- 
d-C 6 alkoxy, d-C 6 alkoxy, d-C 6 haloalkoxy, d-C 6 alkyl, d-C 6 haloalkyl, C 3 -C 6 alkenyl, 
d-C 6 haloalkenyl, C 3 -C 6 alkynyl, C 3 -C 6 haloalkynyl, d-C 6 cycloalkyl or phenyl, it being 
possible for phenyl to be in turn substituted by d-C 3 alkyl, d-C 3 haloalkyl, d-dalkoxy, 
d-dhaloalkoxy, halogen, cyano or by nitro; 

R 16 is d-C 3 alkoxy, C 2 -dalkoxycarbonyl, d-C 3 alkylthio, d-dalkylsulfinyl, d-C 3 alkyl- 

sulfonyl or phenyl, it being possible for phenyl to be in turn substituted by d-C 3 alkyl, 

d-dhaloalkyl, Ci-C 3 alkoxy, Ci-C 3 haloalkoxy, halogen, cyano or by nitro; and 

R 19 is hydrogen, hydroxy, d-C 6 alkyl, d-C 6 haloalkyl, d-C 6 alkoxy, d-C 6 alkylcarbonyl, 

Ci-C 6 alkoxycarbonyl or d-C 6 alkylsulfonyl; which process comprises reacting 

a compound of formula II 




? R 3 



(ID 



wherein R 3 is d-dalkyl or C 3 -C 6 cycloalkyl and R 4 is as defined for formula I, with a 
compound of formula III 
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(III), 

H 2 N' N R r X r R 2 

wherein R, Ri, R 2 and are as defined for formula I, in an inert solvent in the presence of 
a proton source. 

2. A compound of formula Ilia 

OR 

O 




(IMa) 

H 2 N" "CH 2 OCH 2 CH 2 OCH 3 



wherein R is as defined for formula III in claim 1. 
3. Use of a compound of formula III 




wherein R, Ri, R 2 and X! are as defined for formula I in claim 1, in the preparation of a 
compound of formula I according to claim 1 . 
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Abstract: 



The present invention relates to a process for the preparation of compounds of formula I 



(I). 



wherein the substituents are as defined in claim 1 , by reaction of a compound of formula II 




OR, 



(II), 



wherein R 3 is (VCealkyl or C 3 -C 6 cycloalkyl and R 4 is as defined for formula I, with a 
compound of formula III 



OR 




wherein R, R^ R 2 and Xi are as defined for formula I in claim 1 , in an inert solvent in the 
presence of a proton source. 



